


Chapter 3N. Affected Environment and Environmental
Consequences- Mosquitos and Public Health

SUMMARY

This chapter discusses public health concerns related to transmission of disease by mosquitos and wildlife vectors
in the Delta, describes mosquito control and abatement practices on the DW project islands, and c~ssesses potential
impacts of the DW project alternatives on mosquito production levels, mosquito abatement requirements, and transmission
of diseases by wildlife.

The potential for creation of mosquito breeding habitat on the reservoir islands under Alternative 1~ 2, or 3 was
assessed for free habitat condition classes: full storage, partial storage, shallow storage, nonstorage, and shallow-water
wetland. Shallow-water wetland conditions would have the greatest potential for producing problem numbers of
mosquitos. The impact analysis presented in this chapter assumes, as a worst-case analysis, that water would be stored
and released on the reservoir islands in a manner that would create the largest acreage of shallow-water wetlands during
mosquito breeding seasons. If the reservoir islands are used for water transfers and banking, the frequency of storage
periods is expected to increase and the frequency of nonstorage periods and shallow-water wetland periods is expected
to decrease. However, conditions under water transfers and banking are speculative and were not used in the ana~sis
of impacts. Under Alternative 1 or 2, seasonal and permanent wetland and seasonal flooded agricultural habitats that
would be created on the habitat islands and managed for wildlife would also provide potential mosquito breeding sites
during flood periods.

Implementing Alternative 1, 2, or 3 could result in the need for a significant increase in abatement levels on the DW
project i~lands. Coordination with responsible mosquito abatement districts (MADs) and implementation of appropriate
abatement practices would offset the creation of potential mosquito production sources under the DW project alternatives.
The DW project would also contribute .to the cumulative increase in mosquito abatement needs resulting from
implementation of furore projects in the Delta that benefit mosquito breeding conditions (e.g., projects for wetland habitat
restoration) or that increase human’populations near existing mosquito production areas (e.g., residential housing and
marina developments). This cumulative impact is considered significant and unavoidable.

Implementing Alternative 1, 2, or 3 would also result in the beneficial impact of reducing or eliminating the need for
mosquito abatement activities during full-storage periods on the reservoir islands.

Exposure of people to wildlife species that transmit diseases could increase on the habitat islands under Alternatives
I or 2. However, this impact is considered less than significant because wildlife-transmitted diseases are not considered
a significant risk to public health in the Delta, and the increase in risk under Alternative 1 or 2 would be minor.

The No-Project Alternative would benefit mosquito abatement needs by eliminating habitats considered problem
mosquito production sources. However, increased corn production under the No-Project Alternative, primarily on
Holland and Webb Tracts, could result in a substantial increase in mosquito production during the fall flooding.
Coordination with responsible A~ADs and implementation of appropriate abatement practices would offset the effects of
fall flooding practices under the No-Project Alternative.
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INTRODUCTION and other vectors on the DW project islands. Information
on habitat conditions that govern the production of mos-
quitos is based in part on information collected for the

This campter discusses impacts of the DW project on 1990 draft EIR/EIS and has been updated to current
mosquito produaion levels; disease transmission by rues- conditions where these changes would affect the impact
quite, tick, and wildlife vectors; and mosquito abatement analysis.
efforts. These impacts would result from water storage
operations on the DW reservoir islands and wildlife As a result oflandmanagement decisions made since
habitat management activities associated with manage- 1988, some changes in agricultural land use and vege-
meat of the DW habitat islands. The HlvIP incorporated tation conditions on the islands have occurred. Some of
into the project deseription for Alternatives 1 and 2 these changes were made in response to annual fluctua-
provides for compertmfion habitat to be developed on the tions in agricultural market conditions. Because some of
habitat islands to offset the effects of DW reservoir island the changes resulted from project-related actions and
operations on wildlife and on lands considered jurisdic- influences, information from the 1990 draft EIR/EIS
tional wetlands under Section 404 of the Clean Water (based on 1988 conditions) provides the most reliable
Act. The impact assessment for Alternatives 1 and 2 is description of typical preproject habitat conditions to use
therefore based on the assumption that project implemen- in assessing the impacts of the DW project alternatives.
tation would include the establishment of compensation
habitat acreages specified in the HMP. Under Alterna-
tive 3, all four DW project islands would be used as Sources of Information
reservoirs, and the NBHA on Bouldin Island would be
used to provide limited compensation habitat.

Information on mosquito ecology, control methods,
The following chapters and appendices provide more existing levels of abatement, and midge production was

detailed information on existing habitat conditions on the collected from documents issued by MADs, mosquito
DW project islands that affect the likelihood of disease ecology and abatement literature, and contacts with the
transadssion by vectors and provide information on pre- San Joaquin County MAD (SJCMAD) and the Contra
dieted future habitat conditions for each alternative: Costa MAD (CCMAD). DHS provided information on

the status of Lyme disease, bubonic plague, and rabies in
¯ Chapter 3G, "Vegetation and Weflands"; the’Delta region.

¯ Appendix G2, "Prediction of Vegetation on the
Delta Wetlands Reservoir Islands"; Status of Mosquito Control

in the Delta
a Appendix G3, "Habitat Management Plan for

the Delta Wetlands Habitat Islands";
Mosquito Breeding Conditions in the Delta

¯ Appendix G4,"Simulated End-of-Month Water
Storage on Reservoir Islands for the Delta Wet- All species of mosquitos require standing water to
lands Project Alternatives"; and complete the growth cycle; therefore, any body of stand-

ing water represents a potential mosquito breeding site.
¯ Appendix GS, "Summary of Jurisdictional Wet- Mosquitos are produced year round on Delta islands, but

land Impacts and Mitigation". mosquito production diminishes substantially during the
cool season (typically late October through April)

The 1990 draft EIR/EIS on the DW project did not (Lucchesi and Kramer pers. comms.).
address mosquitos or other public health issues. This
chapter was added to the EIR/EIS in response to corn- Water quality affects the productivity of a potential
merits on the 1990 draft EIR/EIS from MADs and others, mosquito breeding site. Typically, water bodies with

poor circulation, higher temperatures, and higher organic
content (and therefore with poor water quality) produce

AFFECTED ENVIRONMENT greater numbers of mosquitos than water bodies having
good circulation, lower temperatures, and lower organic
content (Collins and Resh 1989). Additionally, irrigation

This section describes conditions affecting produo- and flooding practices may influence the level of mos-
tion of mosquitos, and disease transmission by mosquitos quite production associated with a water body. Typically,
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water bodies with water levels that slowly increase or meat practices associated with agriculture and creation of
recec~ produce greater numbers of mosquitos than water seasonal wetlands for waterfowl use result in the types of
bodies with water levels that are stable or that rapidly flooding that can produce problum numbers of mosquitos
fluctuate. (USFWS 1992, Kxam~r and Lucchesi p~rs. comms.).

Among the habitat types on the DW project islands Delta agricultural lands flooded to pre-irrigate fields,
and in the Delta, two general classes of habitats, open~ control woods, or attract migrating and wintering water-
water and flooded habitats, can provide suitable condi- fowl typically produce problem numbers of mosquitos
tions for mosquito production, from May through October. For example, substantial

increases in mosquito production have been recorded in
Open-Water Habitat~. Open-water habitats on the agricultural fields on Bouldin Island that are flooded in

DWproject islands include perennially inundated ditches, late summer to control weeds (Lucchesi pets. comm.).
sloughs, and ponds (Table 3N-l). The shallow edges of Mosquito production can be reduced substantially ff
sloughs, ditches, and ponds are typically lined with fields are not flooded until the end of October, when
riparian or marsh vegetation, temperatures usually drop enough to curtail mosquito

produotion (Kramer and Lucchesi pets. comms.).
Sloughs and ponds that have good water quality

(good circulation, low temperatures, and low organic Most crop irrigation does not produce appreciable
content) usually do not provide optimum breeding habitat numbers of mosquitos becaus~ water is typically applied
for mosquitos. Permanent bodies of open water with rapidly and removed from fields (USFWS 1992). Irri-
these characteristics typically sustain stable nutrient con- gated pastures, however, are typically nutrient rich and
tent and support rich floral and faunal species diversity, are irrigated for 7-10 days. This environment is condu-
including mosquito predators and pathogens. Wave cive to production of large numbers of mosquitos and
action across larger bodies of water in the Delta phy- provides sufficient time for them to complete their life
sically retards mosquito production by inhibiting egg cycles. Therefore, irrigation of pastures may result in a
laying and larval survival (USFWS 1992). severe mosquito problem ff the pastures are flooded at

any time from May through October (Kramer pets.
Mosquito larvae prefer stagnant water and the pro- comm.).

tectcd microhabitats provided by stems of emergent vege-
tation- Therefore, if not properly maintained, ditches can
be major producers of mosquitos. Periodic dredging of Mosquito Abatement I)istriets
ditches substantially reduces mosquito production by
enhancing water circulation and preventing encroachment The DW project islands are located in two MADs.
of emergent vegetation into ditch channels (Luechesi Bouldin and Bacon Islands are within the jurisdiction of
pets. comm.). SJCMAD, and Holland and Webb Tracts are within the

jurisdiction of CCMAD. Both MADs receive most of
Open-water habitats existing on the DW islands their revenue from property taxes and are responsible for

support established populations ofmosquitofish (Gain- controlling mosquitos as pest species and as disease
busia affinis) and other mosquito predator populations, vectors (Framer and Lucchesi pers. comms.).
including predacious insects such as backswimmers and
dragonflies, that assist in suppressing mosquito produc- California law dictates that ff a mosquito source
tion at these sites by feeding on mosquito larvae at the exists as a result of human-made conditions, the party
water’s surface (Lucchesi and Kramer pets. comms.), responsible for those conditions is liable for the cost of

abatement. The law is enforced at the discretion of the
Flooded Habitats. Flooded habitats on the DW responsible MAD (California Health and Safety Code

project islands and in the Delta include exotic and flesh- Sections 2200-2294). In 1993, CCMAD implemented a
water marshes and agricultural lands that may seasonally policy that would require landowners to either provide
retain surface water (Table 3N-l). These habitats are abatement or enter into a service contract with the district
inundated by subsurface or surface irrigation or exist at ffabatement costs exceed $500 per mosquito production
the edges of ditches, sloughs, and ponds, source (Kramer and Waletzko pets. comms.). Although

SJCMAD does not charge landowners for abatement, the
Mosquitos are adapted to breed during periods of district maintains an option to do so if funding for the

temporary flooding and can complete their life cycles MAD declines (Lucchesi pers. comm.).
before water evaporates and predator populations be-
come well established (USFWS 1992). Watermanage-
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cCMAD has adopted the California Mosquito and The western malaria mosquito (Anopheles free-
Vector Control Association’s droll Wetlands Policy borni) is tho primav/vector of malaria in the western
Statement as its policy for wetland creation and restor- United States. Algal mats that form in stagnant water are
ation projects. Elements of this policy directly applicable the preferred egg-laying habitat for this species (Stroh
to the DW project instant MADs to: pers. comm.). Depending on ambient temperatures,

development from the egg to the adult stage may take 12-
participate in all levels of wetlands planning in 20 days. In the Delta region, the western malaria mos-
order to identify and minimize all real or poten- quito may migrate up to 5 miles f~om production areas
tial public health impacts created by mosquitoes (Bohart and Washino 1978).
and other vectors; work cooperatively with all =
responsible participants on any wetlands project The mosquito Aedes dorsalis breeds in intertidal
to achieve as many of the stated goals of the marsh~ which are not found on the DW project islands.
project as possible; and provide the necessary A. dorsa/is can travel up to 20 miles from breeding areas,
information to ensure that any mosquito or other however, and can become a major pest in the project area
vector surveillance and control funds are pro- fflarge numbers move inland 03ohan and Washino 1978,
vided for in the necessary Operation and Krsmerper~ecmm). This speeies is a suspected vector
Maintenance Plan of all wetlands projects, of California encephalitis (Bohart and Washino 1978).
(Waletzko pers. comm.)

The cool-weather mosquito (Culiseta inornata) is
SJCMAD has nbt adopted specific policies or guide- most abundant in fall and spring (Bohart and Washino

lines for wetland creation and restoration projects; how- 1978). This species feeds primarily on domestic animals
ever, general abatement policies are codified in Division and has been identified as a vector of western equine
15 of the SJCGP (Lueehesi pers. comm.), encephalitis. It is not considered an important public

health vector, however, because humans are not preferred
hosts and the species has not been found to carry western

Mmquito Species of Concern equine encephalitis in California.

On Delta islands, SJCMAD and CCMAD are pri- House mosquitos (Culex pipiens) usually breed in
marily concerned with controlling seven species of mos- waters with a high content of organic material and gener-
qnitos that can transmit malaria and several types of once- ally do not travel far from breeding sites (Bohart and
phalitis or cause a substantial nuisance in surrounding Washino 1978, Saeramento-Yolo County Mosquito
communities. Abatement and Vector Control District 1990). Although

birds are their primary hosts, house mosquitos will bite
The floodwater mosquito (Aedes melanimon) and people’. They are the primary vector of St. Louis once-

the p~usture mosquito (Aedes nigrorma¢ulis)are the pal- phalitis outside the western United States but are not
mary nuisance species produced on the DW project considered a problem vector of St. Louis encephalitis in
islands: These mosquitos commonly breed in irrigated California (Bohart and Washino 1978).
pastures "and seasonal wetlands and may travel several
miles from breeding areas in search of hosts (Kramer and
Lueehesi pet’s, comms.). Floodwater mosquitos are po- Mosquito Control Methods
tential vectors of California encephalitis, and both species
are potential vectors of western equine encephalitis and SJQlVIA.D and CCMAD use a combination of
St. LOuis encephalitis (Bohart and Washino 1978). various abatement procedures to control mosquitos, each

of which may have maximum effectiveness under differ-
Theencephalifismosquito(Culex tarsalis)breeds in ent habitat conditions or periods of the mosquito life

almost any freshwater pond. Birds appear to be the pal- cycle (Kramer and Lueehesi pers. comms.).
mary hosts of this species, but domestic animals and
humans serve as occasional hosts (Bohart and Washino Criteria for Determining the Need for Control at
1978). This species is the primary carrier in California a Mosquito Source. According to MADs, state laws
of western equine enecphalitis, St. LOuis encephalitis, and and regulations require that mosquitos be controlled if
California encephalitis and is considered the most impor- diseases transmitted by mosquitos are identified in or
tant disease vector in the state (Saeramento-Yolo County near human populations, or if surveillance of mosquito
Mosquito Abatement and Vector Control District 1990). populations for the incidence of mosquito-transmitted

diseases indicates the likelihood of transmission (USFWS
1992). The decision to control mosquitos as a nuisance
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to human populations is at the discretion of each MAD. populated areas and at mosquito production sources
Factors influencing this decision may include the number (Imcchesi pets. comm.). Controlling mosquitos in larval
ofse~ice calls received from a given locality, the proxi- stages, however, is the preferred method because mos-
mity of mosquito sources to population centers, the quitos are removed before they can reproduce and be-
availability of funds for abatement, the density of rues- cause ~’eating larvae is less cosily than treating adults
quite larvae presmt in a mosquito production source, and (USFWS 1992).
the number of adult mosquitos captured per night in light
traps (USFWS 1992, Waletzko and Luochesi pers. Bacillus thuringiensis israelensis (Bti) is a bacterial
comms.), larvicide that, although expensive, is a preferred method

of treatment in wetlands where removal of nontarget
Once a recurring mosquito production source has species may be a concern (USFWS 1992). Bti is effec-

been identified, abatement schedules are often adopted five only against first and second larval instar stages and
aud rnaintained for that source (USFWS 1992, Waletzko does not work well in the organic softs common in the
pets. comm.). SJCMAD and CCMAD monitor larval prqject area (Kramer pets. comm.).
and adult mosquito populations at known mosquito pro-
duction sources to determine when problems may occur Methoprene is sometimes used by CCMAD to con-
and when treatment should take place (Kramer and trol larvae on irrigated pastures (Kramer pers. comm,).
Lucchesi pers. comms.). Methoprene is a growth-regulating chemical that mimics

insect juvenile hormone in mosquito larvae and prevents
Biological Control. Mosquitofish are the primary larvae from developing into adults. Methoprene usually

biological control used by SJCMAD and CCMAD. dissipates from the environment within 48 hours after
Populations ofmosquitofish bred in captivity are stocked application (Sacramento-Yolo County Mosquito Abate-
in open water and flooded habitats; additionally, natural- ment and Vector Control District 1990).
ized populations of mosquitoftsh in Delta waters enter
DW island waters through irrigation and drainage Rapidly dissipating petroleum-based oils are also
ditches. Mosquito larvae, however, are not the preferred used to control larvae. These oils form an impenetrable
food item so biological controls are not effective in most film on water surfaces, preventing larvae from obtaining
situations unless they are used as part of an integrated oxygen. SJCMAD and CCMAD frequently use oils to
mosquito control program (Kramer pers. comm.). Addi- control larvae on irrigated pastures (Kramer and Lucchesi
tionally, ff emergent vegetation is established in dense pers. comms.).
stands, it can provide an ideal substrate for mosquito
production and physically prevent mosquitofish from Ecological Control. Ecological control methods
feeding on mosquito larvae (USFWS 1992, Kramer pers. take advantage of ecological relationships to reduce the
comm.), population size or production rate of mosquitos. Ecolo-

gical control methods include designing h’rigafion sys:
Source Reductions. Source reductions are manage- terns to rapidly supply and remove water, manipulating

n~nt actions that physically eliminate environmental con- water levels in wetlands, and maintaining constant water
ditions necessary for mosquito production. These actions quality. (Collins and Resh 1989.)
include d~vatering ponded areas, improving drainage on
cultivated fields, removing emergent vegetation fi:om
drainage ditches, and improving water circulation Mosquito Habitat Conditions on the
(USFWS 1992). SJCMAD and CCMAD have ongoing I)W Project Islands
programs of source reduction (Kramer and Luochesi pers.

Potential mosquito breeding habitats existing on the
Pesticide~. Pesticides that are designed to control DW project islands include grain and seed croplands,

mosquito larvae or adults are available to SJCMAD and exotic and freshwater marshes, irrigated pastures, ditches
CCMAD. However, because of public concerns regard- and sloughs, and ponds. Except for permanent ponds,
ing environmental effects, SJCMAD and CCMAD have these habitats provide suitable mosquito breeding sites
reduced their reliance on these chemicals as part of their only during periods when surface water is present. Other
abatement programs (Kramer and Lucchesi pets. habitat types on the DW project islands, includingripar-
comms.), ian woodlands, herbaceous uplands, perennial croplands,

fallow fields, and developed lands, typically do not pro-
SJCMAD uses several types of organophosphorus duce substantial numbers of mosquitos (Table 3 N- 1).

and pyrethrum pesticides to control mosquitosadult
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Bacon bland September 1992, however, the district received 18
service requests. SJCMAD attributes the increase to

Most of Bacon Island is intensively farmed, primarily earlier-than-normal flooding of harvested wheat fields for
to produce potatoes and asparagus (see Table 3G-4 in weed control during warm fall weather (Lucchesi pcrs.
Chapter 3G, "Vegetation and Wetlands"). There is no comm.).
irrigated pasture on the island, less than 2% of the island
is open-water habitat, and less than 1% is marsh (Table SJCMAD believes that water management practices
3N-l). associated with corn cultivation on Bouldin Island from

late summer through October create habitat suitable for
In recent years, SJCMAD. has treated approximately producing problem numbers of mosquitos (Lucchesi pers.

3.5 acres of ponds receiving tailwater from potato pro- comm.). The year before corn is planted, fields are
cessing on Bacon Island to control house mosquitos generally shallow-flooded from about mid-September to
(Figu~ 3N-l). SJCMAD treats tailwater ponds with Bti October 1 for pre-irrigation and weed control, and they
and oil when the ponds arv receiving discharge and are drained by the end of December. Flooding before the
stocks the ponds with mosquitofish during nondischarge onset of cooler weather (usually by November 1) creates
periods (mosquitofish cannot survive in water discharged conditions conducive to producing large numbers ofpas-
from potato-processing plants). (Lucchesi pets. comm.) turn and western malaria mosquitos. SJCMAD annually

treats these areas to control mosquito production and
SJCMAD receives a few service requests per year stocks fields with mosquitofish immediately after they are

from resorts near Bacon Island during holiday periods flooded (Lucchesi pets. comm.).
when resort visitation is greatest. Generally, however,
SJCMAD does not consider Bacon Island a problem In fall 1992, approximately 1,000 acres on Bouldin
mosquito-production area because most of the island is Island were flooded and treated by SJCMAD with aerial
farmed to produce crops that are cultivated in a manner applications of Bti (Wilkerson and Lucchesi pets.
that typically does not promote mosquito production comms.). Adulticides were applied around the peri-
(Lucchesi pets. comm.), meters of some breeding areas to remove adult mosquitos

before they could breed, and at Tower Park Marina on
adjacent Tenuinous Tract to alleviate mosquito nuisances

Webb Tract (Figure 3N-l) (Lucchesi pers. comm.).

Approximately 49%.of Webb Tract is farmed to
produce corn and small grain crops. Approximately 17% Holland Tract
of the island is marsh, 3% is open water, and 1% is
irrigated pasture (Table 3N-l). The remainder of the Approximately 18% of the project area on Holland
island consists mostly of riparian upland habitat types. Tract is farmed in corn and wheat, 11% is irrigated

pasture, and approximately 3% is open-water and fresh-
CCMAD does not consider Webb Tract a problem water marsh habitats (Table 3N-l).

mosquito production source and has not implemented
mosquito control measures on the island in recent years Floodwater, pasture, Aedes dorsalis, and ence-
(Waletzko pets. comm.), phalitis mosquitos arc the most prevalent species of mos-

quitos on the island. CCMAD considers irrigated pas-
tures to be major and recurring mosquito production

Bouldln Island sources on Holland Tract (Kramer pers. comm.).
CCMAD does not consider the project area for Alterna-

The agricultural land on Bouldin Island (nearly 76% fives 1 and 2 on Holland Tract to be a problem mosquito
ofthe island) is farmed to produce com, wheat, andsun- production source. During 1989-1991, however,
flowers. Open-water and marsh habitats constitute CCMAD spent approximately $37,000 and 58 work days
approximately 4% of the island (Table 3N-1). annually to inspect mosquito production sources and to

control mosquitos on approximately 520 acres of irri-
Mosquito production on Bouldin Island generates gated pastures located in the southwestern quadrant of

service calls to SJCMAD when the mosquitos move east Holland Tract (Figure 3N- 1). These pastures are fre-
from the island to Tower Park Marina at Terminous quentlyflcoded f~ 7-10 days and produce large numbers
(Lucchesi pets. comm.). During the past 5 years, of floodwater and pasture mosquitos (Waletzko pers.
SJCMAD has averaged five to seven service calls per comm.). If monitoring of production sources indicates

primarily during August and September. During that larvae densities exceed CCMAD’s established mos-year,
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quite production standards, pastures am trcated with oilBubonic Plague
or methoprene (Kramer pers. comm.).

Bubonic plague is transmitted to humans by fleas
Mosquitos typically migrate north f~om Holland that have fed on ground squirrels and other rodents in-

Tract and f~equently cause nuisance problems in thefected with the plague bacteria. The plague in California
Oaklcy area to the west and the Discovery Bay area to theoccurs mostly in the foothill regions of the Sierra Nevada
south (Kramer pets. c, omm.). From 1989 through 1991, and coastal ranges at elevations above 4,000 feet. Inci-
CCMAD averaged 68 mosquito service request calls per dence ofbulxmic plague in the Central Valley is very rare
year from locations within a 5-mile radius of Hollandand the plague is considered by DHS to be a very low
Tract (Waletzko pets. comm.), risk to public health in the Delta area. (Reilly pers.

COnlRL).

Other Public Health Concerns
Rabies

Other public health concerns on the DW project Rabies is a viral disease of mammals that is, except
islands include midge production and the transmission ofunder unusual circumstances, transmitted through the bite
Lyme disease by ticks, bubonic plague by fleas, andof an infected animal. In the Delta, skunks, gray foxes,
rabies by wildlife and other animals. However, as de-and bats are the main carriers of the disease. Rabies is
scribed below, none of these public health concerns areendemic throughout California but is not considered by
considered a risk to public health in the Delta. DHS to be a high risk in the Delta area (Reilly pers.

comln.).

Midge Production
IMPACT ASSESSMENT

Midges are nonbiting insects that breed in ponded METHODOLOGY
water and, as adults, are similar in appearance to mos-
quitos. Large populations of midges can b~ a nuisance to
humans and have been known to swarm in large num- Changes in mosquito abatement requirements for the
bees, causing traffic accidents along SR 4 by reducingDW project islands Were evaluated through comparison
driver visibility (Stroh pers. comm.), of predictions of future mosquito breeding conditions

under the DW project alternatives with existing mosquito
No public agency is responsible for controllingabatement requirements. Predictions of future mosquito

midge production, and the control of midges is not expli-breeding conditions are based on predicted future habitat
citly mandated by state law. If midges become a signi-conditions, which are described in Appendices G2, "Pre-
ficant nuisance or pose a safety hazard, however, thediction of Vegetation on the Delta Wetlands Reservoir
owner of the land where midges are produced may beIslands’, and G3, "Habitat Management Plan for the

¯ :held liable for midge control under current state healthDelta Wetlands Habitat Islands’.
and safety codes (Lucchesi pets. comm.).

¯ The risks to public health associated with midge
production and transmission of Lyme disease, bubonic

Lyme Disease plague, and rabies are low, and risk levels are not ex-
pected to substantially change with implementation of the

Lyme disease is transmitted to humans by someDW project alternatives. These public health concerns,
species of ticks. In California, incidences of Lymetherefore, are not considered to be potential impacts of
disease are most ~equently reported l~om the coastalthe DW project alternatives.
foothill region. Lyme disease is rare in the Sacramento
and San Joaquin Valleys and is considered by DHS to be
a very low risk to public health in the Delta area. (Reilly Analytical Approach and
pers. comm.) Impact Mechanisms

Impact mechanisms include habitat-type conversions
and changes in water management practices resulting
from project implementation. Proposed management of
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¯ reservoir islands and creation of wetland, pasture, and activities is unknown and is not included in this analysis
cornfield habitats on the habitat islands may increase or (see Chapter 2, "Delta Wedands Project Alternatives").
decrease the amount of potential breeding habitat for Increased periods and depths of inundation that would be
mosquitos, wildlife-borne diseases, or other pests. Chan- associated with water banking activities, however, may
gesinlhv timing of water application and withdrawal on reduce mosquito production levels during banking
the DW project islands may increase or decrease the periods (see "Full StorageM and "Partial Storage" below,
amount of poWntial breeding habitat for mosquitos or under "Mosquito Breeding Conditions’).
other pes~ Clumges in land and water management may
increase the presence of wildlife species, particularly
migratory waterfowl, that are hosts for transmittable Reservoir Islands

The fi’equencies of future periods of water storage,
The following were used to predict future mosquito nonstorage, and shallow flooding on Bacon Island and

breeding conditions and abatement requirements for the Webb Tract are difficult to predict because conditions
DW project islands: would vary with water availability in the Delta. Appen-

dix G4, "Simulated End-of-Month Water Storage on
¯ literature on mosquito ecology and control Reservoir Islands for the Delta Wetlands Project Alter-

methods; natives’, presents results of simulations of water storage
operations under the DW project alternatives based on

¯ contactswithSJCMADandCCMADpersounel Delta flows recorded over the 70-yearperiodfi’om 1922
knowledgeable about the mosquito ecology, to 1991. These simulations are used to predict the fr~-
mosquito control problems, and mosquito con- quency of island flooding conditions in future years. The
1~oI history of Delta islands; and future availability of water for storage, however, may not

follow simulated storage frequencies.
¯ information on acreages of habitat types and

flood conditions to be created on the DW Sequence ofWaterStorage Operations. Predic-
project islands (see Appendix G3, "Habitat tion of future conditions on a particular reservoir island
Management Plan for the Delta Wetlands is further complicated because DW may sequentially fill
Habitat Islands’, and Appendix G4, "Simulated the reservoir islands and, when feasible, rotate the
Eud-of-Month Water Storage on Reservoir sequence of island flooding between years to maximize
Islands for the Delta Wetlands Project Alter- the opportunity for creating shallow-water wetland
natives’), habitats (see Chapter 2, "Delta Wetlands Project Alter-

natives’). Alternately, DW may simultaneously fill the
In the analysis, the growing season for vegetation reservoir islands when water is available for diversion

and the breeding periods for mosquitos were assumed to onto both islands. The analysis of mosquito breeding
extend from May through October (Luechesi and Kramer conditions is hased on the assumption that the reservoir
pcrs. comms.). Additionally, predictions of the frequency islands would be sequentially filled to provide the great-
and extent of water storage, nonstorage, and shallow- est opportunity to create shallow-water wetlands and
flooding conditions on the reservoir islands under the thus, as a worst-ease scenario, the greatest potential for
DW project alternatives were essential to the analysis of creating mosquito breeding habitat. In the assumed order
mosquito breeding potential. Although farming will of sequential filling for Alternatives 1 and 2, Bacori
cease on the DW project islands, potential exists for some Island (having the greatest Storage capacity) would be
level of continuing subsidence on these islands. As a filled to capacity before water is diverted to Webb Tract,
result, the water storage capacity of the reservoir islands and Webb Tract would be emptied before water is
could increase in future years. The rate of subsidence, released fi’om Bacon Island. Under Alternative 3, the
however, would be substantially less than under existing order of diversion would be Bacon Island, Webb Tract,
conditions. Reduced rates of subsidence and increased Bouldin Island, and Holland Tract; these islands would be
water sto~’age capacity on the reservoir islands would not emptied in the reverse order.
be expected to substantially increase or decrease the level
of mosquito production fi’om levels predicted in this Definitions of Habitat Condition Classes for the
analysis. Reservoir I~lands. Based on mosquito production po-

tentials associated with different ranges of reservoir water
Although additional water associated with water volumes, reservoir volumes were divided into the five

transfers may be banked on the reservoir islands, the fie- habitat condition classes: full storage, partial storage,
and magnitude of nonproject water-banking shallow storage, nonstorage, and shallow-water wetland.quen~
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Des~ptions of these habitat condition classes are given An alternative would also be considered to result in
in Appendix G2, "Prediction of Vegetation on the Delta a significant impact if it would substantially increase
Wetlands Reservoir Islands’. However, the mosquito potential exposure of people to wildlife-transmitted
production analysis assumes sequential diversions, with diseases considered a high health risk in the Delta area by
the reservoir islands filled to storage capacity, and the DHS.
vegetation analysis assumes simultaneous diversions,
with "full storage’, as defined in Appendix G2, being
achieved before full storage capacity is filled. Therefore, IMPACTS AND MITIGATION
the total storage volume when all reservoir islands are at MEASURES OF
full storage would be greater for this.analysis than that ALTERNATIVE 1
described in Appendix G2. For this analysis, the reser-
voir islands would be completely inundated ata total
storage volume of 189 TAF under Alternative 1 or 2 and Impacts of Alternative 1 were analyzed for the
396 TAF under Alternative 3. period during which potential problem numbers of mos-

quitos could be produced on the DW project islands
(May 1 through October 31) (Kramer and Lucchesi pers.

Habitat Islands comms.). As stated above, because DW may rotate the
sequence of tilling the reservoir islands, the analysis was

Water management to maintain lake, permanent conducted for the project operating regime that would
wetland, seasonal wetland, and agricultural habitats on create the greatest potential for production of problem
Bouldin Island and Holland Tract under Alternatives 1 numbers of mosquitos.
and 2 is described in Appendix G3, "Habitat Manage-
ment Plan for the Delta Wetlands Habitat Islands’. The
annual sequence of water management on the habitat Mosquito Breeding Conditions
islands would be followed according to predetermined
flooding schedules established in April of each operating
year. Bacon Island and Webb Tract

Tables 3N-2 and 3N-3 present the monthly fre-
No-Project Alternative quency with which each flood habitat condition class

would occur on the reservoir islands during the mosquito
Predictions of island conditions under the No-Project breeding season. Mosquito breeding conditions would be

Alternative are based on the results of a feasibility study the same on Bacon Island and Webb Tract for each
prepared for DW by The McCarty Company, Diversified habitat condition class, but the frequency with which each
Agricultural Services 0VlcCarty pers. comm.). This class occurs on eaeh island may differ. The frequeney of
report outlines island-by-island recommendations for full-, partial-, and shallow-storage periods would be
-intensifying the production and yield of various crops, expected to increase, and nonstorage and shallow-water
Diversifying crops and emphasizing perennial crops are wetland periods would be expected to decrease on both
general recommendations for all.islands, islands, however, ffthe DW reservoir islands were used

for storage of water for transfer or for water banking (see
Chapter 2, "Delta Wetlands Project Alternatives’).

Criteria for Determining Because the frequency and magnitude of such activities
Impact Significance is uncertain at this time and these activities would require

separate authorization, their impacts on mosquito pro-
duction and abatement are not assessed in this document.

SWRCB and the Corps determined that for this
analysis, an alternative would be considered to have a Full Storage. During full-storage periods, mosquito
significant impact on mosquito abatement if habitat production on the reservoir islands would be minimal. At
changes would necessitate increasing levels of mosquito full storage, water depths would exceed 10 feet over most
abatement programs in order to maintain mosquito of the islands and, because the water level would be at the
populations at preproject levels. Habitat changes that riprapped levee slopes, reservoir edges would lack emer-
could result in a substantial decline of available mosquito gent vegetation that could be used as breeding areas by
breeding habitat or greater efficiency of CCMAD or problem numbers of mosquitos. As described above,
SJCMAD abatement programs are considered to be deep, open-water habitats are poor mosquito breeding
beneficial impacts, areas because the wave action generated over large water

Delta Wetlands Draft EIR/EIS Ch 3N. Mosquitos and Public Health "87-119HI~CH3N 3~-9 September 1995

C--061 004
(3-061004



bodies disruptstheabilityoflarvaetopenetratethewater vegetation could become reestablished on the island
surface and because vegetation necessary for egg laying bottoms. Shallow and relatively stable storage pools
and cover for larvae is lacking, present during these months in some years, coupled with

dense vegetation and high ambient temperatures, would
Water would be diverted onto the reservoir islands create optimal mosquito breeding conditions.

as it becomes available in the Delta and would be dis-
charged into the Delta during periods of water demand. Mosquito breeding conditions on portions of island
Consequently, reservoir water would be circulated and bottoms exposed during partial-storage periods would be
water levels would fluctuate as water is diverted or dis- the same as those described below for nonstorage
charged. Periods of good water circulation and rapid conditions.
changes in water levels on the reservoir islands would
probably disrupt mosquito production dtring some furl- Shallow Storage. Shallow storage occurs when
storage periods (USFWS 1992, Lucchesi pers. comm.), stored water volumes are equal to water volumes used to

create shallow-water wetlands. Mosquito breeding con-
Partial Storage. Partial-storage conditions would ditions under shallow storage would bc similar to those

provide shallow to deep water storage pools, exposed descrt~d for partial storage except that the reservoir area
island bottoms, and above-water riprapped levee slopes, available for breeding would be smaller. Shallow storage
Reservoir island habitat conditions will vary more under that occurs after nonstorage during the growing season
partial-storage conditions than under other storage con- would create vegetation conditions similar to those of
ditiov.s because, during partial-storage periods, a greater shallow-water wetland periods (described below).
range of reservoir sizes and water depths can occur. Par-
tial-storage reservoir conditions would range from satur- Nonstorage. Nonstorage periods follow complete
ated soils at shorelines to water depths of over 10 feet. water releases from the reservoir islands and precede fall
Portions of the reservoir with depths over 3 feet would planned flooding to create seasonal wetlands. Islands
not encourage breeding of problem numbers of mosquitos would be ~ with a drainage system to allow the
beeause habitat conditions would be similar to those 1,owest portions of island bottoms to drain. Drainage
described for full-storage periods, would reduce pending in depressions at elevations above

the elevation of the drawdown 13oo1, eliminating potential
Mosquito production could occur in shallow-water sites for mosquito production. Some level of mosquito

areas near the edges of the reservoir in a partial-storage production, however, may occur in undrained pools,
condition. During May partial-storage periods in most small pools that result from seepage onto the island, and
years, however, little or no vegetation would be present areas with saturated soils.
to provide egg-laying sites or cover for larvae, or to break
up wave action in shallow water areas because previous Following drawdown, some mosquito production
storage or flooding to create shallow-water wetlands may occur in saturated areas. Mosquito breeding con-
would have removed vegetation from island bottoms, ditions., however, would not be optimal because most

areas of the island bottoms would lack sufficient vegeta-
The rate at which herbaceous vegetation would tion. During periods of nonstorage from April through

become reestablished on islands following complete or October, plants would be expected to germinate within
partial drawdowns of the reservoir is unknown. Vege- the fLrSt 30 days of nonstorage, although bare ground
ration density during nonstorage and partial-storage would be the predomin, ant condition. Vegetation would
periods is expected to be reduced as a result of gradual grow rapidly following germination. Substantial rues-
loss of seeds and other plant propagules because of quite production may occur in small pools or areas of
deterioration from inundation, export from the islands saturated soils that are revegetated.
during water releases, and periodic disruption of seed
production by water storage during the growing season. Permanent open-water habitat in borrow areas and
To enhance the value of shallow-water wetlands, DW in the drainage circulation network would be created
may choos~ to periodically seed islands during spring and under Alternative 1. Conditions in this habitat would be
summer nonstorage periods with watergrass and other less than favorable for mosquito production because
food plants for waterfowl, water depths would range between 2 feet and 4 feet, and

insufficient time would exist for emergent vegetation to
For partial-storage periods, the potential for sub- become established before subsequent deep-water stor-

stantial mosquito production is greatest during July and age would occur.
August. In years when July and August partial-storage
periods follow one or more months of nonstorage, dense
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Shallow-Water Wetlands. Shallow-water wetland mixed agriculture/seasonal wetland, corn rotated with
conditions would occur during periods when no storage wheat, phstures/hayfields, seasonal ponds, permanent
occurs and water is diverted onto the reservoir islands to lakes, emergent marsh, and borrow ponds.
flood vegetation and attract waterfowl and other wetland-
associated wildlife. Shallow-water wetlands would be A detailed description of how the habitat islands
created at DW’s discretion. For this analysis, however, it would be designed and managed is contained in DVCs
was assumed that DW wouldocreate shallow-water wet- habitat management plan, presented in Appendix G3,
lands each year in which no water had been stored for 60 "Habitat Management Plan for the Delta Wetlands
or more consecutive days during the growing seasonHabitat Islands’.
(May through October). Approximately 3,700 acres on
Bacon Island and 3,850 acres on Webb Tract could be Tables 3N-4 and 3N-5 present the acreage of each
managed as shallow-water wetlands (JSA 1993). habitat type that would be flooded during the mosquito

breeding season (’May 1-October 31). Up to 25% of each
Shallow-water wetlands would be managed until the seasonal wetland area and agricultural field may be left

first water storage period or through April ff no storage dry. Acreages of each habitat type differ between islands;
occurs. Wetlands would be flooded between September however, mosquito breeding conditions associated with
and November (flooding dates would vary with vegeta- each habitat type are the same.
tion maturity) to create shallow-water wetlands. DW will
construct an inner levee system on the reservoir islands Seasonal Managed Wetlands and Mixed Agri-
that would maintain at least 65% of the islands in a culture/SeasonalWetland. Approximately 3,760 acres
flooded condition, maintain mean water depths of 1 foot . of seasonal managed wetlands and mixed agriculture!sea-
over 50% of the flooded area, and allow water to circulate sonal wetland habitat would be developed on the habitat
through wetlands. Open-water habitats in borrow areas islands. These habitat types would be managed under
and the drainage circulation network would be as de- identical flood regimes, and watergrass and smartweed
scribed for nonstorage conditions. Higher elevation fields are expected to be the dominant plant species. However,
around the perimeters of islands would be filled first and narrow strips of corn would be planted throughout mixed
the water allowed to flow through weirs to lower eleva- agriculture/seasonal wetland habitats.
tion fields and toward island interiors. This procedure
would provide some water circulation, improving water Wetland areas would consist of a minimum of
quality and reducing the potential for substantial mos- 65 acres and would be designed to allow rapid drawdown
quito production. In addition, the network of inner or flooding ff necessary to control mosquito production.
levees, the drainage circulation network, pumps, and Additionally, waterwould be circulated through wetlands
other water control structures associated with the project to maintain water quality and inhibit mosquito produc-
would allow rapid drainage of shallow-water wetlands for tion.
mosquito control.

These wetland habitats would be slowly flooded
Problem numbers of mosquitos could be produced through fall and winter to average depths of 12 inches

for as long as 60 days when seasonal wetlands are flood- and would be slowly drawn down from early spring
ed on September 1. If DW does not seed the islands, through May. When first flooded, wetland areas would
mosquito breeding conditions would be less than optimal support dense stands of emergent vegetation. After 6-8
because vegetation would be sparse and water would weeks of flooding, most vegetation is expected to fall
have greater wave action than in shallow-water wetlands over and become submerged because of wave action and
that are seeded (see Chapter 3G, "Vegetation and Wet- waterfowl foraging. Flooding of these habitats potentially
lands"), could produce problem numbers of mosquitos from

September 1 through October 3 I. Wetlands that remain
flooded from May 1 to May 30, however, would lack

Bonldin Island and Holland Tract emergent vegetation. This condition, in combination with
wave action, would be expected to substantially reduce

Habitats would be created and managed on Bouldin the potential for production of problem numbers of
Island and Holland Tract primarily to offset project mosquitos.
impacts on Swainson’s hawks, greater sandhill cranes,
wintering waterfowl, and jurisdictional waters of the Corn Rotated with Wheat. Approximately 2,585
United States. Seven habitat types that could potentially acres of corn rotated with wheat would be developed on
produce problem numbers of mosquitos would be created each island. Each cornfield and wheat field would consist
on the habitat islands: seasonal managed wetland and of at least 65 acres and would be designed to allow rapid
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drawdown or flooding if necessary to ~ontrol mosquito Mosquitos are adapted to breed in habitats that arc
productio~ Additionally, water would also be circulated not ecologically stable. Immediately following lake ~1~
through fields to maintain water quality and inhibit mos- eonm’ucfien, permanent ponds could potentially produce
quito production, substantial numbers of mosquitos, but over time,

mosquito predator populations would become estab-
Fields would be slowly flooded through fall and lished. Because lakes would be open-water areas and

winter to depths averaging 12 inches and would be seasonally stable lake levels would be maintained, lake
slowly drawn down from early winter through April 15. environments would stabilize and mosquito production
Between 50% and 67% of fields would be harvested in would be expected to decline.
120-fcot-wide strips. Unharvested corn and wheat would
be allowed to remain standing until wave action, root Permanent lakes are being constrneted to provide
deterioration, and waterfowl foraging caused stalks and values similar to those of lakes that would be inundated
stems to fall over. Cornfields and wheat fields potentially on Webb Tract. The existing lakes on Webb Tract do not
could produce problem numbers of mosquitos from produce mosquitos in sufficient numbers to require
September 1 through October 31. Some mosquito pro- abatement (Krmner pers. comm). If lakes constructed on
duction may occur during summer irrigation periods; Bouldin Island can be maintained in an ecological con-
however, production levels would be similar to those dition similar to lakes on Webb Tract, production of
associated with corn and wheat irrigation practices else- problem numbers of mosquitos would be unlikely after
where in the Delta. the lakes have stabilized.

Pasture/Hay. Approximately 205 acres of pasture/ Emergent Marsh. Approximately 400 acres of
hay fields would be maintained on the habitat islands, permanent emergent marsh would be created on Bouldin
Pastures would be shallow-flooded after the mosquito Island and Holland Tract. Marshes would be dominated
breeding season from November to February. During by rule and cattail and would be flooded all year to depths
irrigation periods from May through early summer, how- ranging from 12 inches to 36 inches. To maintain be-
ever, substantial numbers of mosquitos could be pro- tween 40% and 70% in open-water areas, the marshes
duced if flood irrigation water is allowed to remain on would be drawn down every few years to remove emer-
fields for more than 3 days. gent vegetation.

~
Seasonal Pond~. Approximately 134 acres of small, Immediately following marsh construction or mainte-

2-Io 10-acre seasensl ponds would be created to provide. - nance drawdown periods, marshes could potentially pro-
brood water for ducks from February through July. duce substantial numbers of mosquitos. Following main-
Between 70% and 100% ofpond area would be flooded tenance drawdown periods, marshes would be rapidly
to depths of 6-12 inches, reflooded, reducing the likelihood that substantial num-

bers of mosquitos would be produced during these
Seasonal potads could potentially produce substantial periods (see Appendix GS, "Summary of Jurisdietlonal

¯ numbers of mosquitos because they would be flooded Wetland/mpacls and Mitigation’). Because stable water
during periods of high ambient temperatures, would sup- levels and open water areas would be maintained, marsh
port emergent vegetation, and would be flooded to depths environments would stabilize and mosquito production
favored by mosquitos.. Mosquito production levels, would be expected to decline. Substantial numbers of
however, would be reduced because ponds would be ini- mosquitos, however, could be produced in dense stands
tially flooded dm’ing periods of cold ambient temperature, of emergent vegetation, such as cattail and tule. This
Mosquito predator populations would become estab- vegetation would protect larvae from wave action and
lished before the mosquito breeding period begins, predators, such as mosquitofish.

Permanent Lakes. Two permanent lakes of 50 Borrow Ponds. Approximately 90 acres of borrow
acres and 60 acres would be created on Bouldin Island. ponds may be created on Bouldin Island to provide
Lakes would be excavated and maintained with ground- borrow material for inner levee and perimeter levee
water inflow and supplemented with irrigation as needed maintenance and repair. Borrow ponds would be re-
to maintain desired water levels. Lakes would be exca- charged with groundwater and surface runoff, so water
rated to permanently maintain open-water areas and levels would fluctuate seasonally. Borrow ponds would
stands of emergent vegetation along shorelines and island not b~. expected to produce problem numbers of mos-
edges, quitos because periodic excavations would gradually
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deepen ponds and steepen shorelines. Steep shorelines sible MAD from residents could increase without a
would not support exl~mive stands of emergent vege- change in ~xisting mosquito production levels.
tation.

Seasonal wetlands, including flooded cornfields and
wheat fields, have the highest potential to produce prob-

Ch~nge~ in the Need for lem numbers of mosquitos from September 1 through
Me, quite Abatement October 31 because they duplicate habitat conditions

most pref~m~xi by the species. Seasonal wetlands simu-
late water exmditions that are associated with natural

Bacon Island and Webb Tract intermittent flood events and to which most species of
mosquitos have adapted. Seasonal wetlands flooded from

Potential for Increase in Adult Mosquito Popu- May 1 to May 31 would not be expected to produce
latiom. The highest potential for production of problmn problem numbers of mosquitos because most emergent
numbers of mosquitos on the reservoir islands would vegetation would have been removed as a result of wave
occur in certain years when islands support partial-stor- action and waterfowl forage activities.
age, shallow-storage, or shallow-water wetland condi-
tions from June through October. Tbese ye~_rs would Potential for Increase in Mosquito Abatement
include periods when partial- and shallow-storage pool Levels. With implementation of Alternative 1, appro-
shorelines and shallow-water wetlands are heavily vege- ximately 3,695 acres of potential mosquito breeding
tated. Substantial mosquito production would not be habitat would be created on the habitat islands during
expected during May because full-storage, partial-stor- peak flood pcriods (i.e., October 16-31) (Tables 3N-4
age, shallow-storage, and shallow-water wetland condi- and 3N-5). This represents approximately 2,100 more
tions that would exist through winter would remove acres of potential mosquito habitat than were treated by
vegetationfi’om the islands. MADs in 1991 (Holland Tract) and 1992 (Bouldin

Island). Therefore, mosquito production might increase
Potential for Increase in Mosquito Abatement enough to require higher levels of mosquito abatement

Leveb. The potential for an increase in mosquito abate- than are currently required.
ment levels would fluctuate among years and would
depend on the availability of water for storage on the
reservoir islands. The greatest potential for increased Summary of Project Impacts and Recommended
need for abatement would be expected from September Mitigation Measures
1 to October 31 in years when islands could be managed
as Shallow-water wetlands (Tables 3N-2 and 3N-3). Impact N-l: Reduction or Elimination of Mos-

quito Abatement Activities during Full-Storage
Periods on the Reservoir Islands. Implementation of

Bouldin Island and Holland Tract Alternative 1 would substantially reduce mosquito pro-
duction and, subsequently, the need for abatement on the

Potential for Increase in Adult Mosquito Popu- reservoir islands during full-storage periods. Therefore,
iations. Creating permanent lakes, erncrgent marshes, this impact is considered beneficial.
and borrow ponds would result in a short-term impact on~
mosquito production because permanent wetlands tend to Mitigation. No mitigation is required.
develop and maintain mosquito predator populations.
Mosquito production will stabilize once natural predator/ Impact N-2: Increase in Abatement Levels on
prey ratios reach equilibrium. However, the time re- the Habitat Islands and during Partial-Storage,
quirod for newly created or restored permanent wetlands . Shallow-Storage, or Shallow-Water Wetland Periods
to mature is unpredictable (USFWS 1992). on the Reservoir Islands. Implementation of Alter-

native 1 would result in an increase in mosquito breeding
Although-mosquito production in permanent wet- habitat on both the reservoir and habitat islands, at least

lands may stabilize at lower levels as the wetland eco- during certain times of the year. Therefore, an increase
systems evolve, these sites may have the potential for in mosquito production would likely occur on the habitat
long-term impacts because the definition of a mosquito islands and, during some years, on the reservoir islands
production problem can be independent of the number of under partial-storage, shallow-storage, or shallow-water
mosquitos produced. For example, ff the human popu- wetland conditions. Substantially more people would be
latien sdjacent to an existing mosquito production source exposed to mosquitos as a result of the recreation pro-
were increased, the number of service calls to the for hunting, boating, and other uses on the DWrespon- grams
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project islands than are exposed under existing conditions Incidence of Wildlife-Transmitted
(see Chapter 33, "Recreation and Visual Resources", for Dke.a~ Affecting Humans
deWils on the recreation program). Increased exposure of
people to mosquitos would result in an increased need for
abatement. Therefore, this impact is considered signifi- Publio health issues of concern in the proposed DW
cant_ project area include the transmission of human diseases,

such as rabies, bubonic plague, and Lyme disease, by
Impl~ Mitigation Measure N-1 would reduce wildlife and other animals. Wildlife species that could

Impact N-2 to a less-than-significant level. Wansmit these diseases to humans are not expected to bc
present on the reservoir islands because their habitats

Mitigation Measure N-I: Coordinate Pro- would be eliminated as a result of water storage. How-
ject Activitka with SJCMAD and CCMAD. DW,~ver, habitats created on the habitat islands may increase
DFG, and the HMAC shall consult and coordinate with the populations of wildlife species known to serve as
SJCMAD and CCMAD during design, implementation, hosts of wildlife-transmitted diseases. People using the
and operations phases of the project- DW will bc habitat islands for r~:~,ation may experience increased
responsible for coordination with MADs regarding exposure or closer proximity to these wildlife popu-
mosquito control measures for the reservoir islands, andlatiens. However, such exposure would still not be con-
DW, DFG, and the HMAC will be responsible for sider~ a risk to public health in the Delta (Lucchesi and
coordination regarding the habitat islands. ConsultationReilly pets. comms.).
and coordination with SJCMAD and CCMAD shall
include the following actions:

Summary of Project Impacts and Recommended
m Consult with SJCMAD and CCMAD during the MRigation Measures

project design phase to incorporate design ele-
ments of the reservoir and habitat islands to Impact N-3: Increase in Potential Exposure of
redact the mosquito production potential of the People to Wildlife Species That Transmit Diseases.
project. Measures considered should include Under Alternative I, the populations of wildlife species
designing water delivery and drainage systemsknown to serve as hosts of wildlife-transmitted diseases
to allow for rapid manipulation of water levels affecting humans could increase on the habitat islands.
on the habitat islands. The project design for Increased recreational use of these areas would increas~

’ the reservoir islands allows for the rapid mani- the potential exposure of people to these species. How-
pulation of water levels in water storage areas, ever, transmission of wildlife-transmitted diseases such

as Lyme disease, bubonic plague, and rabies is not now
m Permit SJCMAD and CCMAD personnel unre- considered a significant risk to public health in the Delta,

stricted access to the DW project islands to and the increase in risk under Alternative 1 would bc
monitor or control mosquito populations, minor. Therefore, the potential change in risk to public

health from exposure to wildlife species on the habitat
¯ "Regularly consult with SJCMAD and CCMAD islands is considered less than significant.

to identify mosquito management problems,
mosquito monitoring and abatement proco- Mitigation. No mitigation is required.
dares, and opportunities to adjust operations to
reduc~ mosquito production during problem
periods. IMPACTS AND MITIGATION

MEASURES OF
¯ Consult with S.ICMAD and CCMAD to identify ALTERNATIVE 2

annual mosquitofish stocking requirements.
The potential for mosquito production for each habi-

¯ If it is necessary for SJCMAD and CCMAD to tat condition class on the reservoir islands under Alter-
increase mosquito monitoring and control pro- native 2 would be the same as described for Alterna-
grams beyond prgproject levels, consult with rive 1. However, the frequency of each habitat condition
SJCMAD and CCMAD to identify opportun- class may differ (Tables 3N-6 and 3N-7). The habitat
ities for DW to share costs or otherwise partici- islands would be managed as described for Alternative 1.
pate in implementing mosquito abatement pro-
grams. The frequency with which mosquito breeding habitat

would be created on Bacon Island would probably be
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increased because partial-storage, shallow-storage, and Seasonal wetlands and cornfields in the habitat area
shallow-water wetland p~riods would increase. The would be designed and managed as described for sea-
frequency of these habitat conditions on Webb Tract sonal wetlands and cornfields on the habitat islands.
would probably decrease fi’om May through August but Mosquito production would be the same.
increase during September and October, when the island
could be managed for shallow-water wetlands.

Changes in the Need for
Although the frequency of creation of mosquito Mosquito Abatement

habitat would differ, impacts and mitigation measures
under Alternative 2 are generally the same as those under
Alternative 1. The impact associated with the incidence The potential for an increase in mosquito abaternent
of wildlife-transmitted diseases would also be the same levels would depend on the availability of water for
under Alternative 2. storage en ttg reservoir islands and would therefore

tuat¢ between years. The greatest potential for increased
need for abatement would be expected to occm- l~om

IMPACTS AND MITIGATION September ] to October 31 in years when the islands
MEASURES OF could be managed for shallow-water wetlands.

ALTERNATIVE 3
Impacts and the mitigation measure for the reservoir

islands under Al~-aative 3 are simila~ to those described
Alternative 3 would include storage of water on all under Alternative 1.

four DW project islands, with secondary uses for wildlife
habitat and recreation. The portion of Bouldin Island
north of SR 12 would be managed as a wildlife habitat Summary of Project Impacts and Recommended
area (the NBHA) and would not be used for water Mitigation Measures
storage.

Impact N-4: Reduction or Elimination of
Mosquito Abatement Activities during Full-Storage

Mosquito Breeding Conditions Periods on the Reservoir Islands. This impact is
described above under Impact N-1. This impact is
considered beneficial.

The potential for mosquito production for each habi-
tat condition class on the reservoir islands would be the Mitigation. No mitigation is required.
same as described for Alternative 1. However, the fre-
quency of occurrence of each class may differ (Tables Impact N-5: Increase in Abatement Leveb
3N-8, 3N-9, 3N-10, and 3N-11). during Partial-S~orage, Shallow-Storage, or Shallow-

Water Wetland Periods on the Reservoir Islands and
Approximately 3,440 acres on Bouldin Island and in the NBHA. This impact is similar to Impact N-2,

2,690 acres on Holland Tract during nonstorage periods described above. This impact is considered significant.
could be flooded in fall to create shallow-water wetlands
(JSA 1993). Although more acreage would be flooded Im_pleme~ing Mitigation Measure N- 1 would reduce
under Alternative 3 than under Alternative 1 or 2, mos- Impact N-5 to a less-than-significant level.
quito production levels would be expected to be lower
because periodic inundation would result in lowered Mitigation Measure N-l: Coordinate
vegetation density and increased wave action. Project Activities with SJCMAD and CCMAD. This

mitigation measure is described above under "Impacts
On the portion of Bouldin Island north of SR 12 that and Mitigation Measures of Alternative 1".

would be managed as a wildlife habitat area, approxi-
mately 50 acres of perennial ponds, 330 acres of seasonal
wetlands, and 170 acres of corn would be created on Incidence of Wildlife-Transmitted
existing agricultural croplands. Diseases Affecting Humans

Mosquito production associated with perennial
ponds would be similar to that described for permanent Wildlife species that could transmit diseases to
lakes on the habitat islands under Alternatives 1 and 2. humans are not expected to be present on the reservoir
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islands under Alternative 3 because their habitats would Bouldin bland and Holland Tract
be substantially reduced as a result of water storage.
Habitats created on the N-BFIA may increase the popu- Implementing the No-Project Alternative would
lations of these species in that area, but that increase eliminate existing marsh habitats and irrigated pastures
would be negligible relative to the reduction in popula- (170 acres) on Bouldin Island. Mat~ habitat and irri-
tions resulting from water storage. Therefore, imple- gated pastures on Holland Tra~t would be reduced by 285
menting Alternative 3 would not affect the incidence of acres (99.3%) and 315 acres (55.1%), respectively
wildlife-transmitted diseases affecting humans. (Table 3N-12). Both islands support problem mosquito

production sources that require frequent monitoring and
treatment by SJCMAD and CCMAD (Luc~hesi and

IMPACTS AND MITIGATION Waletzko pet’s, comms.).
MEASURES OF TH~

NO-PROJECT ALTERNATIVE
Changes in the Need for

Mosquito Abatement
The No-Project Alternative would increase the acre-

age ofland cultivated for annual grains, perennial crops,
orchards, and vineyards. Irrigated pasture and marsh Potential for Reduction of Existing Mosquito Breed-
habitats would be reduced by 1,764 acres and acreage of ing Habitat
open-water habitats would be similar to existing acreage
(Table3N-12). Implementing the No-Project Alternative could

result in lower levels of mosquito abatement by elimi-
The project applicant would not be required to nating habitatsthathave the potential to produce problem

implement mitigation measures ff the No-Project Alter- numbers of mosquitos and reducing or eliminating habi-
native were selected by the lead agencies. However, tats currently identified by SJCMAD and CCMAD as
mitigation measur~ are presented for impacts of the No- problem mosquito production sources (Figure 3N- 1).
Project Alternative to provide information to the review-
ing agencies regarding the measures that would reduce
impacts if the project applicant implemented a project Potential for an Increase in Adult Mosquito Popu-
that required no federal or state agency approvals. This lations as a Result of Increased Corn Production
infommtion would allow the reviewing agencies to make
a more realistic comparison of the DW project alterna- An increase of 127% in annual grain production, and
fives, including implementation of recommended mifiga- specifically an increase in corn cultivation, primarily on
tion measures, with the No-Project Alternative. Holland and Webb Tracts (Table 3N-12), could result in

increased mosquito production during the fall pre-irri-
gation and weed control periods. As a result, higher

Mosquito Breeding Conditions levels of mosquito abatement may be required.

Bacon Island and Webb Tract Summary of Project Impacts and Recommended
Mitigation Measures

Existing marsh habitats (34 acres) and irrigated
pastures (61 acres) would be eliminated from Bacon Reduction in Mosquito Abatement Activities on
Island and Webb Tract, respectively, and marsh habitats the DW Project Islands. Implementation of the No-
would be reduced by 899 acres (94.1%) on Webb Tract Project Alternative would reduce mosquito production by
under the No-Project Alternative (Table 3N-12). AI- eliminating habitats that have the potential to produce
though SJCMAD and CCMAD currently do not consider problem numbers of mosquitos. Subsequently, the need
either island to be a significant mosquito production for abatement on the DW project islands would be re-
source (Lucehesi and Waletzko pers. comms.), conver- duced.
sion of these habitats to agricultural uses could reduce the
potential for future mosquito production problems on Increase in Mosquito Production Levels as a
these islands (Kramer pers. comm.). Result of Increased Corn Production. Implementation

of the No-Project Alternative could involve increased fall
flooding to control weeds in cornfields, which could
result in substantial increases in mosquito production.
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Implementing the following mitigation measure wouldislands under this cumulative scenario for Alternative 1
reduce this effect of the No-Project Alternative. based on the 70-year hydrologic record for the Delta. In

most months the frequency with which full-, partial-, and
Coordinate Project Activities with g/CMAD shallow-storage conditions would occur would be re-

and CCMAD.. DW should notify SJCMAD and duced and the occurrence ofnonstorage conditions and
CCMAD ofprolx~d fall cornfield flooding schedules at the opportunity to create shallow-water wetland condi-
least 2 months in advance. Additionally, DW shouldtienswould be increased. Consequently, tbe availabilit7
allow SJCMAD and CCMAD to have access to the DW ofmosquito breeding habitat would generally be reduced
islands to monitor mosquito production, control mos-from May ~ August and would be increased during
quitos, and condu~t other related abatement activities. September and October under Alternative 1.

Impact N-6: Increase in Abatement Levels
Incidence of Wildlife-Transmitted during Partial-Storage, Shallow-Storage, or Shallow-

Di~,~e= Affecting Humans Water Wetland Periods on the Reservoir Islands
under Cumulative Conditions. If SWP export pump-
ing is increased to full capacity in future years, the avail-

Under the No-Project Alternative, populations of ability of mosquito breeding habitat would generally be
wildlife species that could transmit diseases to humansreduced from May through August and increased during
are not expected to increase, increased agriculturalSeptember and October. As described under Impact N-2,
production may reduce populations by disturbing orincreased need for abatement is considered a significant
e "hminating their habitats through plowing and vegetationimpact.
removal. Therefore, implementing the No-Project Alter-
native would not affect the incidence of wildlife-trans- Implementing Mitigation Measme N-1 would reduce
mitted diseases affecting humans. Impact N-6 to a less-than-significant level.

MRigation Measure N-l: Coordinate
CUMULATIVE IMPACTS Project Activities with SJCMAD and CCMAD. This

impa~t is described above under "Impacts and Mitigation
Measures of Alternative 1".

This section briefly analyzes cumulative impacts
related to mosquito production and abatement issues.
The analysis identifies other projects or activities in theRelated Future Projects
Delta region and surrounding areas that may affect
mosquito production conditions that may also be affected Related future projects that may contribute oumula-
by the DW project. These projects are summarized intively to impacts on mosquito abatement programs de-
Appendix 2, "Supplemental Description of the Deltascribed in this chapter include wetland habitat restoration
LWetlands Project Alternatives’. Beneficial and negativeprograms that would increase mosquito breeding habitat
cumulative effects are identified, and the overall effect ofwithin mosquito flight ranges of SJCMAD or CCMAD
DW project impacts on regional habitats is described, jurisdictional boundaries.

DWR has proposed projects to develop seasonal and
Cumulative Impacts, Including permanent wetland habitats on Sherman Island and

Impacts ofARernative 1 Twitcher Island in the west Delta (DWR 1990). Imple-
menting these projects wouldcreate up to 10,000 acres
of wetlands on Sherman Island and 3,600 acres on

Changes in Reservoir Island Storage CondRions Twitchell Island in Sacramento County. Without mitiga-
tion, these projects could significantly inorease MAD

DWR recently installed four additional pumpingabatement requirements ff mosquito production on re-
units at SWP’s Banks Pumping Plant near Clifton Courtstored wetlands results in a greater potential for disease
Forebay, increasing total SWP pumping capacity fromU’ansmittal by mosquitos or an increase in the number of
6,400 ors to 10,300 ors. If SWP export pumping is service requests to MADs.
increased to full capacityin future years, the f~equency
with which each storage class ~would occur on the DW Additionally, mosquito abatement programs maybe
project islands would change. Tables 3N-2 and 3N-3 affected by projects that increase human populations near
present the storage class frequencies for the reservoirexisting mosquito production areas. Residential housing
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¯ developments are proposed for Hotchkiss Tract andMaythrough August and increased during Septeraber and
Bethel Island west of Holland Tract. Service calls gener-October).
attxl from rs~v d~v~lopn~nts could substantiallyincre~se
abatement costs to MADs. The cumulative impacts associated with this alt~r-

native would be the same as those described for cumu-
Impact N-7: Cumulative Increase in Masquito lative impacts with Alternative 1.

Abatement Need~ ReauRing from Implementation of
Future ProjeeU, Including the DW Project. Imple-
menting future projects that benefit mosquito breeding Cumulative Impacts, Including Impacts
conditions (e.g., wetland habitat restoration projects) or of the No-Project Alternative
that increase human populations near existing mosquito
production areas (e.g., residential housing and marina
developments) cen~ibute to the need for mosquito abate- Cumulative Increase in Mosquito Abatement
ment in the DW project area. Mitigation should be Needs ResuRing from Implementation of Future
implemented for each project during the project evalu-Projects, Including the No-Project Alternative.
ation and approval process to minimize the cumulativeImplementing future projects that benefit mosquito
effects on mosquito abatement. However, because therebreeding conditions (e.g., wetland habitat restoration
is no guarantee that mitigation measures would be imple-projects) or that increase human populations near existing
merited for other future projects, this impact is consideredmosquito production areas (e.g., residential housing and
significant and unavoidsble, marina developments) contribute to the need for mos-

quito abatement in the DW project area. The No-Project
Mitigation. No mitigation is available to Alternative could contribute to this cumulative effect by

reduce this impact to a less-than-significant level increasing mosquito production levels on the four DW
project islands during fall flooding.

Cumulative Impacts, Including
Impacts of Alternative 2 CITATIONS

As shown on Tables 3N-6 and 3N-7, the changes in Printed References
frequcncies with which habitat condition classes for the
reservoir islands could occur under the cumulative see-
nario for Alternative 2 would be similar to the changes inBohart, tL 1VL, and tL K. Washino. 1978¯ Mosquitoes of
frequencies shown for Alternative 1 (i.e., the availability California. 3rd ed. University of California, Divi-
of mosquito breeding habitat on the reservoir islands sion of Agricultural Sciences. Berkeley, CA.
would generally be reduced from May through August
and increased during September and October). California. Department of Water Resources. 1990.

Initial study and negative declaration for proposed
The cumulative impacts associated with this alter- Sherman Island Wildlife Management Plan. Divi-

native would be the same as those described for cumu- sion of Planning. Sacramento, CA.
lative conditions with Alternative 1.

Collins, J. N., and V. H. Resh. 1989. Guidelines of the
ecological control of mosquitoes in non-tidal wet-

Cumulative Impacts, Including lands of the San Francisco Bay area. California
Impact~ of Alternative 3 Mosquito and Vector Control Associations, Inc.,

and the University of California Mosquito Research
Program. Berkeley, CA.

Ās shown on Tables 3N-8 through 3N-11, the fre-
quencies with which habitat condition classes for theJones & Stokes Associates, Inc. 1993. Habitat evalua-
reservoir islands could occur under the cumulative sce- tion procedures (HEP) report for the revised Delta
nario for.Alternative 3 would be similar to changes in Wetlands project. Draft. Prepared for California
frequencies shown for cumulative conditions with Alter- State Water Resources Conlrol Board. Sacramento,
native 1 (i.e., the availability of mosquito breeding habitat CA.
on the reservoir islands would generally be reduced from
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Saoramento-Yolo County Mosquito Abatement and

O Vector Control District. 1990. Tecimician’s
manual. Saeramento, CA.

U.S. Fish and Wildlife Service. 1992. Stone Lakes
National Wildlife Refuge Project, Saoramento
County, California. Final environmental impact
statement. With technical assistance provided by
Jones & Stokes Associates, Inc. (JSA 91-047.)
Sacramento, CA.

Personal Communications

Kramer, Vicki. Entomologist. Contra Costa Mosquito
Abatement Distri~, Concord, CA. March 8, 1991 -
comment letter to the U.S. Army Corps of Engi-
neers on the 1990 DW draft EIR/EIS; August 24,
1992 - telephone conversation.

Lucehesi, Ed. Assistant manager. San Joaquin County
Mosquito Abatement District, Stockton, CA.
August 24, October 20, and October 26, 1992 -
telephone conversations; October 22, 1992 - infer-
marion letter.

McCarty, Pa~ck. President. The McCarty Company,
Stockton, CA. July 12, 1988 - letter.

Reilly, Kevin. Public health veterinarian. California
Department of Health Services, Sacramento, CA.
September 29, 1992 - telephone conversation.

Stroh, John. Manager. San Joaquin Mosquito Abate-
ment District, Stockton, CA. March 22, 1991 -
draft EIR/EIS comment letter to SWRCB.

Waletzko, Ray. Administrative assistant. Contra Costa
Mosquito Abatement District, Concord, CA.
August 24 and October 26, 1992 - telephone con-
versations; September 8, 1992 - information letter.

Wiikerson, Clyde. Manager. Bouldin Farming Co., Isle-
ton, CA. September 28, 1992 - telephone conver-
sat.ion.
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Table 3N-I. Acreages of Wetlands and Other Potential Mosquito Breeding Sites on the DW Project Islands

Bacon Island’ Webb Tract~ Bouldin Island’ Holland Tract~ b All IslandsI

Percentage Percentage Percentage Percentage Percentage
Habitat Type’ Acres of Total Acres of Total Acres of Total Acres of Total Acres of Total

Canals and ditches 91.8 1.66 49.7 0.91 118.1 1.97 39.4 1.26 299.0 1.49

Ponds 1.5 0.03 105.7 1.93 0.0 0.00 16.6 0.53 123.8 0.62

Freshwater marsh 2.7 0.05 172.0 3.14 21.1 0.35 27.8 0.89 223.6 1.11

Exoti.c marsh 30.4 0.55 783.3 14.32 114.7 1.92 195.5 6.24 1,123.9 5.58

Irrigated pasture 0.0 0.00 61.0 1.12 34.2 0.57 349.8 11.16 445.0 2.21

Croplandd 3,091.5 55.81 2,694.7 49.27 4,530.3 75.69 550.9 17.57 10,867.4 53.99

Other habitat typese 2,321.5 41.91 ¯ L602.6 29.30 1 166.6 19.49 1 955.2 62.36 7 045.9 35.00

Totals 5,539.4 100 5,469.0 100 5,985.0 100 3,135.2 100 20,128.6 100

¯ Acreages are derived from Table 3G-4 in Chapter 30, "Vegetation and Wetlands".

b Acreages are not provided for the portion of Holland Tract that would be included under Alternative 3. Habitat acreages for Alternative 3 are presented in Table 3G-4 in Chapter 30, "Vegetation and

Wildlife".

� Habitat types are defined in Chapter 3G, "Vegetation and Wetlands".

d Includes corn, wheat, milo, potato, and sunflower crops.

� Other habitat types include developed areas and riparian, upland, fallow, and other cropland habitats.



Table 3N-2. Frequency of Habitat Condition Classes on Bacon Island under Alternative I and
Cumulative Conditions for Alternative 1 (Percentage of Years)

Alternative I Cumulative Altemafive 1

Shallow- Shallow-
Full Partial Shallow Water Full Partial Shallow WaterMonth Storage Storage Storage Nonstorage Wetland Storage Storage Storage Nonstorage Wetland

May 74.3 4.3 1.4 20.0 0.0 67.1 0.0 1.4 31.4 0.0
June 70.0 8.7 0.0 21.4 0.0 64.3 2.9 0.0 32.9 0.0
July 45.7 11.4 8.6 34.3 0.0 2.9 0.0 0.0 97.1 0.0

August 15.7 2.9 5.7 75.7 0.0 1.4 0.0 0.0 98.6 0.0

September I 1.4 2.9 0.0 61.4 24.3 4.3 4.3 0.0 0.0 91.4

October 30.0 1.4 0.0 22.9 45.7 18.6 1.4 0.0 2.9 77.1

Note: Percentages may not total 100 because of rounding,                                                                                                                         x--

Frequencies were estimated based on the 70-year hydrologic record presented in Appendix G4, "Simulated End-of-Month Water Storage on Reservoir Islands for the Delta Wetlands Project
Alternatives". The frequency vdth which each habitat condition class would occur in future years, however, is unpredictable. Frequencies do not include periods when ~-~-rvoir islands may be
used for water transfers or banking. If reservoir islands are used to transfer or bank water, the frequency of storage periods could be expected to increase and the frequency of nonstorage and
shallow-water wetland periods could be expected to decrease.

I

¯



Table 3N-3. Frequency of Habitat Condition Classes on Webb Tract under Alternative I and
Cumulative Conditions for Altemative 1 (Percentage of Years)

Altemafiv¢ 1 Cumulative Alternative 1

Shallow- Shallow-
Full Partial Shallow Water Full Partial Shallow Water

Month Storage Storage Storage Nonstorag¢ Wetland Storage . Storage Storage Nonstorage Wetland

May 48.6 15.9 1.4 34.3 0 45.7 11.4 1.4 41.4 0

June 37.1 21.7 2.9 38.6 0 35.7 11.4 4.3 48.6 0

July 7.1 22.9 1.4 68.6 0 1.4 0 0 98.6 0

August 2.9 5.7 0 91.4 0 1.4 0 0 98.6 0

September 8.6 2.9 0 37.1 51.4 2.9 1.4 0 0 95.7

October 22.9 5.7 0 7.1 64.3 11.4 2.9 0 1.4 84.3

Note: Percentages may not total 100 because of rounding.

Frequencie~ were estimated based on the 70-year hydrologic record presented in Appendix G4, "Simulated End-of-Month Water Storage on Reservoir Islands for the Delta Wetlands Project
Alternatives". The frequency with which each habitat condition class would occur in future years, however, is unpredictable. Frequencies do not include periods when resercoir islands may be
used for water transfers or banking. If reservoir islands are used to transfer or bank water, the frequency of storage periods could be expected to increase and the frequency of nonstorage and
shallow-water wetland periods could be expected lo decrease.



Table 3N-4. Flooded Habitat Acreages by Date on Bouldin Island under Alternatives 1 and 2 during the Mosquito Breeding Season

Acres by Manal[ement Periodb

5/1- 5/16- 6/1 - 8/1 - 9/1 - 9/16- 10/1 - 10/16-
5/15 5/30 7/30 8/30 9/15 9/30 10/15 10/31

Seasonal managed wetland and mixed agricul-
ture/seasonal wetland 432 432 0 0 432 432 686 1,446

Corn rotated with wheat 0 0 0 0 102 204 509 712

Pasture/hay� 0 0 0 0 0 0 0 0

Seasonal ponds 66 66 66 0 0 0 0 0

Permanent lakes 111 111 111 111 111 111 111 111

Emergent marsh 208 208 208 208 208 208 208 208

Borrow ponds 8.._~9 89 8.._~9 8__.~9 8.__~9 8._.~9 8._~9 8.__~9

Total 906 906 474 408 942 1,044 1,603 2,632

¯ Habitat types are described in Appendix 03, "Habitat Management Plan for the Delta Wetlands Habitat Islands". tO

b Acreages are derived from Table 3 in Appendix G3.
I

o� Approximately 205 acres of pasture/hay would be flooded on habitat islands for wildlife aRer the mosquito breeding season. Mosquito breeding habitat, however, would be
created during spring and summer irrigation periods.



¯ ¯ ¯

Table 3N-5. Flooded Habitat Acredges by Date on Holland Tract under Alternatives 1 and 2 during the Mosquito Breeding Season

Acres by Manal~ement Periodb

5/1 - 5/16- 6/1 - 8/1 - 9/1 - 9/16- I 0/1 - 10/I 6-
5/15 5/30 7/30 8/30 9/15 9/30 10/15 10/31

Seasonal managed wetland and mixed
agriculture/seasonal wetland 1 O0 100 0 0 100 100 258 416

Corn rotated with wheat 0 0 0 0 60 119 298 418

Pasture/hay~ 0 0 0 0 0 0 0 0

Seasonal ponds 68 68 68 0 0 0 0 0

Permanent lakes 33 33 33 33 33 33 33 33 ~

Emergent marsh 194 194 194 194 194 194 194 194

Borrow ponds __9.0 _..O_0 .__9.0 0 ~ 0 .._.O0 ~ s-
Total 395 395 295 227 397 446 783 1,061 tO

¯Habitat types are described in Appendix (33, "Habitat Management Plan for the Delta Wetlands Habitat Islands’. I
o

b Acreages are derived from Table 3 in Appendix G3.

� Approximately 205 acres of pasture/hay would be flooded on habitat islands for wildlife after the mosquito breeding season. Mosquito breeding habitat, however, would be

created during spring and summer irrigation periods.



Table 3N-6. Frequency of Habitat Condition Classes on Bacon Island under Alternative 2 and
Cumulative Conditions for Alternative 2 (Percentage of Years)

Alternative 2 Cumulative Alternative 2

Shallow- Shallow-
Full Partial Shallow Water Full Partial Shallow Water

Month Storage Storage Storage Nonstorage Wetland Storage Storage Storage Nonstorage Wetland

May 54.3 7.1 ¯ 1.4 37.1 0.0 44.3 2.9 0.0 52.9 0.0

June 30.0 7. I 2.9 60.0 0.0 20.0 1.4 0.0 78.6 0.0

July 15.7 7. I 37. I 40.0 0.0 2.9 0.0 0.0 97.1 0.0

August 4.3 2.9 8.6 84.3 0.0 1.4 0.0 0.0 98.6 0.0

September I 1.4 2.9 0.0 57. I 28.6 4.3 4.3 0.0 0.0 91.4

O~tober 30.0 1.4 0,0 14.2 54.3 18.6 1.4 0.0 1.4 78.6

Note: Percentages may not total 100 because of rounding.

Frequencies were estimated based on the 70-year hydrologic record presented in Appendix G4, "Simulated End-of-Month Water Storage on Reservoir Islands for the Delta Wetlands Project
Alternatives". The frequency with which each habitat condition class would occur in future years, however, is unpredictable. Frequencies do not include periods when reservoir islands may be
used for water transfers or banking. If reservoir islands are used to transfer or bank water, the frequency of storage periods could be expected to increase and the frequency ofnonstorage and
shallow-water wetland periods could be expected to decrease.

¯ ¯



Table 3N-7. Frequency of Habitat Condition Classes on Webb Tract under Altemalive 2 and
Cumulative CondRions for Alternative 2 (Percentage of Years)

Alternative 2 Cumulative Alternative 2

Shallow- Shallow-
Full Partial Shallow Water Full Partial Shallow Water

Month Storage Storage Storage Nonstorage Wetland Storage Storage Storage Nonstorage Wetland

May 38.6 11.4 0 50.0 0 28.6 7.1 1.4 62.9 0

June 17.1 10.0 0 72.9 0 11.4 2.9 0 85.7 0

July 2.9 4.3 2.9 90.0 0 1.4 0 0 98.6 0

August 1.4 1.4 1.4 95.7 0 1.4 0 0 98.6 0

September 8.6 2.9 0 10.0 78.6 2.9 1.4 0 0 95.7

October 20.0 5.7 0 4.3 75.7 11.4 2.9 0 1.4 8~.3

Note: Percentages may not total 100 because of rounding.

Frequencies were estimated based on the 70-year hydrologic record presented in Appendix G4, "Simulated End-of-Month Water Storage on Reservoir Islands for the Delta Wetlands Project
Alternatives". The frequency with which each habitat condition class would occur in future years, however, is unpredictable. Frequencies do not include periods when reservoir islands may be
used for water transfers or banking. If reservoir islands are used to transfer or bank water, the frequency of storage periods could be expected to increase and the frequency ofnonstorage and
shallow-water wetland periods could be expected to decrease.



Table 3N’-8. Frequency of’Habitat Condition Classes on Bacon Island under Alternative 3 and
Cumulative Conditions for Alternative 3 (Percentage of Years)

Alternative 3                                                          Cumulative Alternative 3

Shallow- Shallow-Full Partial Shallow Water Full Partial Shallow WaterMonth Storage Storage Storage Honstorage Wetland Storage Storage Storage Nonstorage Wet!~d
May 62.9 4.3 1.4 31.4 0 47.1 2.9 0 50.0 0
June 48.6 2.9 0 48.6 0 21.4 8.6 1.4 68.6 0
July 31.4 38.6 0 30.0 0 5.7 7.1 0 87.1 0
August 11A 10.0 1.4 77.1 0 1.4 0 0 98.6 0
September 11.4 5.7 0 54.3 28.6 4.3 4.3 0 7.1 84.3
October 30.0 1.4 0 15.7 52.9 18.6 1.4 0 l A 78.6

Note: Percentages may not total 100 because of rounding.

Frequencies were estimated based on the 70-year hydrologic record presented in Appendix G4, "Simulated End-of-Month Water Storage on Reservoir Islands for the Delta Wetlands Project
Alternatives". The frequency with which each habitat condition class would occur in future years, however, is unpredictable. Frequencies do not include periods when reservoir islands may be
used for water transfers or banking. If reservoir islands are used to transfer or bank water, the frequency of storage periods could be expected to increase and the l’requenoy of nonstorage and
shallow-water wetland periods could be expected to decrease.

¯ ¯



Table 3N-9. Frequency of Habitat Condition Classes on Webb Tract under Alternative 3 and
Cumulative Conditions for Alternative 3 (Percentage of Years)

Alternative 3 Cumulative Alternative 3

Shallow- Shallow-
Full Partial Shallow Water Full Partial Shallow Water

Month Storage Storage Storage Nonstorage Wetland Storage Storage Storage Nenstorag¢ W~and

May 54.3 4.3 0 41,4 0 42.9 4.3 0 52.9 0

June 32.9 4.3 0 62.9 0 18.6 2.9 0 78.6 0

July 18.6 4.3 0 77.1 0 2.9 0 1.4 95.7 0

August 2.9 2.9 0 94.3 0 1.4 0 0 98.6 0

September 8.6 2.9 0 12.9 75.7 2.9 1.4 0 2.9 92.9

October 21.4 5.7 0 4.3 68.6 11.4 2.9 0 1.4 84.3

Note: Percentages may not total 100 because of rounding.

Frequencies were estimated based on the 70-year hydrologic record presented in Appendix G4, "Simulated End-of-Month Water Storage on Reservoir Islands for the Delta Wetlands Project
Alternatives~. The frequency with which each habitat condition class would occur in future years, however, is unpredictable. Frequencies do not include periods when reservoir islands may be

, used for water transfers or banking. If reservoir islands arc used to transfer or bank water, the frequency of storage periods could be expected to increase and the frequency ofnonstorage and
shallow-water wetland pededs could be expected to decrease.



Table 3N-10. Frequency of Habitat Condition Classes on Bouldin Island under Alternative 3 and
Cumulative Conditions for Alternative 3 (Percentage of Years)

Alternative 3 Cumulative Alternative 3

Shallow- Shallow-

Full Partial Shallow Water Full Partial Shallow Water

Month Storage Storage Storage Nonstorage Wetland Storage Storage Storage Nonstorage Wetland

May 42.9 5.8 ’ 0 51.4 0 32.9 2.9 0 67.1 0

June 18.6 7.2 1.4 72.9 0 11.4 5.8 0 82.9 0

July 4.3 5.7 0 90.0 0 1.4 0 0 98.6 0

August 1.4 1.4 0 97.1 0 1A 0 0 98.6 0

September 4.3 1.4 1.4 5.7 87.1 1.4 0 0 0 98.6

October 17.1 1.4 1.4 2.9 77.1 5.7 0 0 1.4 92.9

Note: Percentages may not total I00 because of rounding.

Frequencies were estimated basra on the 70-year hydrologic record presented in Appendix G4, "Simulated End-of-Month Water Storage on Reservoir Islands for the Delta Wetlands Project             x--
Alternatives". The frequency with which each habitat condition class would occur in future years, however, is unpredictable. Frequencies do not include periods when reservoir islands may be
used for water transfers or banking. If’reservoir islands are used to transfer or bank water, the frequency of storage periods could be expected to increase and the frequency of nonstorage and
shallow-water wetland periods could be expected to decrease.

I



Table 3N-11. Frequency of Habitat Condition Classes on Holland Tract under Alternative 3 and
Cumulative Conditions for Alternative 3 (Percentage of Years)

Alternative 3 Cumulative Alternative 3

Shallow- Shallow-
Full Partial Shallow Water Full Partial Shallow Water

Month Storage Storage Storage Nonstorage Wetland Storage Storage Storage Nonstorage Wetland

May 20.0 7.2 1.4 71.4 0 12.9 8.6 1.4 77.1 0

June 10.0 4.3 0 85.7 0 7.1 0 0 92.9 0

July 2.9 1.4 0 95.7 0 1.4 0 0 98.6 0

August 1.4 0 0 98.6 0 0 0 0 100.0 0

September 1.4 0 0 2.9 95.7 1.4 0 0 0 98.6

October 11.4 1.4 4.3 1.4 81.4 4.3 0 1.4 1.4 92.9

Note: Percentages may not total 100 because of rounding.

Frequencies were estimated based on the 70-year hydrologic record presented in Appendix G4, "Simulated End-of-Month Water Storage on Reservoir Islands for the Delta Wetlands Project
Alternatives". The frequency with which each habitat condition class would occur in future years, however, is unpredictable. Frequencies do not include periods when reservoir islands may be
used for water transfers or banking. If reservoir islands are used to transfer or bank water, the frequency of storage periods could be expected to increase and the frequency ofnonstorage and
shallow-water wetland periods could be expected to decrease.



Table 3N-12. Predicted Changes in Acreages of Habitat Types under the lqo-Project Alternative

Bacon Island Webb Tract Bouldin Island Holland Tract Total

Estimated Change
between 1987 and

1987 Ho-Pmjeet 1987 No-Project 1987 No-Project 1987 No-Project 1987 No-Project No-Project
Habitat Type’ Acreage Acreage Acreage Acreage Acreage Acreage Acreage Acreage Acreage Acreage Acreages

Ditches and sloughs 92 92 50 50 118 I 18 45 45 305 305 0

Ponds 2 2 106 106 0 0 23 23 131 131 0

Freshwater marsh 3 0 172 16 21 0 28 2 224 18 -206

Exotic marsh 30 0 783 40 115 0 259 0 1,188 40 -1,148

Irrigated pasture 0 ¯ 0 61 0 34 0 571 256 666 256 -410

Crops, orchards, vineyards
4,439      5,095       2,695     4,961       4,530     5,426       1,541      3,693       13,205     19,175          5,970             I~.

Fallowed lands 355 0 638 0 712 0 785 0 2,490 0 -2,490

Other habitat typesb                                61735___~1 965 296 45~5 440 998 23._.__0.0 3.035 1,317 -1,718

Total                                                        5,5395,540 5,470 5,469 5,985 5,984 4,250 4,249 21,244 21,242 �,D

Notes: Minor discrepancies in totals are the result of rounding. I

¯ Habitat types are defined in Chapter 3G, "Vegetation and Wetlands". �O

b Includes developed lands and riparian and upland habitats.

¯ ¯ ¯



Figure 3N-1. D ELTA WETLANDS
Mosquito Control Locations on the DW P R O J E ¢ T E I R/~. X S
Project Islands, 1991-1992 Prepared by: Jones & Stokes Associates
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